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10- A > , @ * & .  A s  w e  move from M a x w e l l  Montes t o  t h e  eastern edge o f  
I s h t a r  Terra t h e r e  i s  a gradual  s h i f t  i n  submer id iona l  
meandering f o l d e d  r anges  i n  t h e  w e s t e r n  s e c t i o n  of t h e  
area t o  s t r a i g h t  i n t e r s e c t i n g  d i s j u n c t i v e  sys tems of con- 
n e c t e d  f a u l t s  and s u b l a t i t u d i n a l  s h i f t s .  T h e s e s d i s j u n o  
t i v e  systems e v i d e n t l y  t ransform o l d e r  s t r u c t u r g s ;  t h e  
major a x i s  of  t h e  stresses c r e a t e d  by them is  p r i m a r i l y  
o r i e n t e d  s u b l a t i t u d i n a l l y  . Rela t ive  t o  younger. s t r u c t u r e s ,  
i n  t h e  w e s t e r n  p a r t  they  occupy a h i g h e r  hypsometr ic  pos i -  
t i o n .  The r e a s o n  f o r  t h e  format ion  of  t h i s  e n t i r e  sys tem 
may b e  a large a s t h e n o s p h e r i c  flow which rises i n  t h e  
r e g i o n  of  Lakshmi Planum and Maxwell Montes and which 
s p r e a d s  and p lunges  i n  a n  e a s t e r l y  d i r e c t i o n ,  t a k i n g  w i t h  
it deformed b locks  of  t h e  l i t h o s p h e r e .  
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THE STRUCTURE O F  THE ISHTAR TERRA CENTRAL AND EASTERN 
PARTS AND SOME TECTONIC PROBLEMS OF VENUS 

A.T .  Baz i l evsk iy  
GEOKhI o f  t h e  USSR Academy of  Sc iences  

Photographs of  Venus t a k e n  wi th  t h e  h e l p  of  l a t e r a l  s u r v e i l l a n c e  / 4 2 *  - 
r a d a r  d e v i c e s  i n s t a l l e d  on t h e  Venera-15 and -16 s p a c e c r a f t  made it 

p o s s i b l e  t o  o b t a i n  images w i t h  r e s o l u t i o n  1-2  km ove r  approximate ly  

1 / 4  o f  t h e  area o f  i t s  s u r f a c e .  The f i r s t  r e s u l t s  of t h e  g e o l o g i c a l -  

morphologica l  i n t e r p r e t a t i o n  o f  t h e s e  images are  p r e s e n t e d  i n  [ 1 - 5 1 .  

A b r i e f  geologica l -morphologica l  d e s c r i p t i o n  of  t h e  e n t i r e  area photo- 

graphed and s e v e r a l  p r e l i m i n a r y  conc lus ions  on t h e  t e c t o n i c s  of Venus 

are p r e s e n t e d  i n  [4] which opens t h i s  i s s u e  o f  t h e  p r e s e n t  j o u r n a l .  

The purpose  of  o u r  work i s  t o  d e s c r i b e  i n  g r e a t e r  d e t a i l  t h e  c e n t r a l  

and e a s t e r n  p a r t s  of  I s h t a r  Ter ra  f r o m  Maxwell Montes i n  t h e  eas t  t o  
t h e  e a s t e r n  extreme o f  I s h t a r  Terra and on  t h e  basis o f  a n  a n a l y s i s  

o f  t h e  d e s c r i b e d  c h a r a c t e r i s t i c s  t o  de te rmine  t h e  n a t u r e  of  t h i s  for- 

mation.  

I s h t a r  Terra i s  one o f  t h e  t w o  l a r g e s t  p l a t e a u  r e g i o n s  on Venus. 
I n  area it i s  approximate ly  equal  t o  t h e  A u s t r a l i a n  c o n t i n e n t  on 

e a r t h  and it rises above t h e  sur rounding  p l a i n s  which are a t  t h e  mean 
p l a n e t a r y  l e v e l  by 2-10 km. The o t h e r  l a r g e  p l a t e a u  area on Venus i s  

Aphrod i t e  Terra which i n  a r e a  i s  approximate ly  e q u a l  t o  A f r i c a  and 

which r ises above t h e  a d j a c e n t  p l a i n s  t o  2-5 km; it w a s  n o t  w i t h i n  
t h e  pho tograph ic  zone of  Venera-15 and - 1 6 .  

The n a t u r e  of t h e  p l a i n s  and p l a t e a u  r e g i o n s  o f  Venus w a s  f i r s t  

d i s c u s s e d  s e r i o u s l y  a f t e r  r a d a r  photographs w i t h  r e s o l u t i o n  20-40 km 

w e r e  t a k e n  of  i t s  s u r f a c e  by t h e  Pioneer-Venera-Orbi ter  s p a c e c r a f t .  

A s  a r e s u l t ,  a g l o b a l  o rograph ic  zoning w a s  done w i t h  i s o l a t i o n  of 

p l a i n s  and  p l a t e a u s  and some of  t h e i r  p h y s i c a l  c h a r a c t e r i s t i c s  w e r e  

* Numbers i n  t h e  margin i n d i c a t e  p a g i n a t i o n  i n  t h e  f o r e i g n  t e x t .  
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determined  171.  With r e s p e c t  t o  p l a i n s  a t  t h e  mean p l a n e t a r y  hypso- 

m e t r i c  l e v e l  which have h i l l y  mesore l ie f  and which c o n t a i n  l a r g e  

r ing-shaped s t r u c t u r e s ,  t h e  conc lus ion  w a s  drawn t h a t  i n s i d e  them 

c o n t i n e n t a l  mater ia l  from Venus' a n c i e n t  c r u s t  comes t o  t h e  s u r f a c e .  

With r e s p e c t  t o  p l a i n s  a t  low hypsometr ic  levels ,  t h e  c o n c l u s i o n  w a s  
drawn t h a t  t h e y  may be  basa l t i c  p l a i n s  s i m i l a r  t o  t h e  p l a i n s  i n  t h e  

l u n a r  seas. With r e s p e c t  t o  t h e  l a r g e s t  p l a t e a u s  i n  t h e  Aphrod i t e  

and I s h t a r  r e g i o n s ,  no conc lus ions  w e r e  drawn about  t h e i r  n a t u r e .  

The a n a l y s i s  done of  r e s u l t s  o f  h ighe r  r e s o l u t i o n  r a d a r  photography 

which w a s  conducted on t h e  Venera-15 and -16 s p a c e c r a f t  showed t h a t  

b o t h  d e p r e s s i o n  p l a i n s  and p l a i n s  w i t h  hypsometr ic  l e v e l s  close t o  

t h e  mean p l a n e t a r y  leve l  a re  b a s i c a l l y  vulcanogenic  l a v a  ( b a s a l t )  
w i t h  t h e  p o s s i b l e  s u b o r d i n a t e  p a r t i c i p a t i o n  of  anemoc las t i c  accumula- /43 

t i o n s .  I s h t a r  Terra t u r n e d  o u t  t o  b e  a r e g i o n  of broad  development 
of  i n t e n s i v e  t e c t o n i c  d i s t u r b a n c e s  of  a s u r f a c e  c h a r a c t e r ,  i n  i t s  
e a s t e r n  p a r t  (Lakshmi Planum) t h e s e  are  p a r t i a l l y  ove r l apped  by 

c o v e r i n g s ,  p robably  o f  b a s a l t i c  lava [ 2 - 4 1 .  The c h a r a c t e r  o f  tec- 
t o n i c  deformat ions  i n s i d e  I s h t a r  Terra w a s  p r a c t i c a l l y  n o t  d i s c u s s e d  

i n  t h e s e  works. Such a d i s c u s s i o n  i s  conducted i n  t h e  p r e s e n t  

a r t i c l e  and i n  several  o t h e r  art icles i n  t h i s  i s s u e  ( M . S .  Markova, 

A.A. P ron in ,  L.B. Ronka).  

I 

Observa t ions  

With in  I s h t a r  Ter ra , f rom Maxwell  Montes and f u r t h e r  t o  t h e  eas t  
down t o  t h e  e a s t e r n  edge of  I s h t a r  Terra, s t r e t c h e s  a band o f  very  

rugged t e r r a i n  w i t h  t h e  predominance of s u b p a r a l l e l a n d  i n t e r s e c t i n g  

r anges  and b a s i n s  s e p a r a t i n g  them ( f i g ,  1). Th i s  band w i l l  b e  t h e  

s u b j e c t  o f  o u r  d e s c r i p t i o n  and a n a l y s i s .  Wi th in  I s h t a r  Terra t h e r e  

are o t h e r  zones i n  which very  rugged b a s i n  and r ange  r e l i e f  deve lops ;  

t h e s e  zones are d e s c r i b e d  i n  other a r t i c l e s  i n  t h i s  i s s u e .  The band 

of t e r r a i n  w i t h  very  rugged relief which i s  d e s c r i b e d  i n  t h i s  a r t i c l e  
b e g i n s  w i t h  Maxwell Montes which f o r m  a compact mountain mass i f  ap- 

p rox ima te ly  600 km wide and 500 km long ;  t h i s  rises n o t  o n l y  o v e r  

p l a i n s  w i t h  l o w  and average hypsometric l e v e l s ,  b u t  a l so  over all of 
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F i g .  1. A schematic  hypsometric map of t h e  r e g i o n  under 
i n v e s t i g a t i o n .  The boundary of t h e  d e s c r i b e d  band of 
ve ry  rugged t e r r a i n  i s  shown by t h e  d o t t e d  l i n e .  

Key: a-Fortuna Tessera  
b-Maxwell Montes 

t h e  o t h e r  r eg ions  i n  I s h t a r  Ter ra .  North of Maxwell Montes t h e  

d e s c r i b e d  band of t e r r a i n  w i t h  very rugged r e l i e f  beg ins  t o  broaden 
t o  almost 2000  km and then  i t  narrows r a p i d l y  t o  1 0 0 0  km and then ,  

as it c o n t i n u e s  t o  narrow g radua l ly ,  it con t inues  east  t o  90"  eas t  
l o n g i t u d e .  This  area w i t h i n  t h e  d e s c r i b e d  band n o r t h  of Maxwell 

Montes and t o  i t s  e a s t e r n  edge has r e c e i v e d  t h e  geographic  designa- 

t i o n  For tuna  Tessera.l 

A s  w a s  a l r e a d y  s t a t e d  above, t h e  wes te rn  p a r t  of t h i s  band 

beg ins  a t  Maxwell Montes. These a r e  t h e  h i g h e s t  mountains on Venus 

and a t  t h e i r  v e r t i c e s  t h e  r a d i o a l t i m e t e r s  on t h e  Pioneer-Venera and 

1 Tesse ra  i s  a t e r m  used i n  p l a n e t a r y  nomenclature t o  d e s i g n a t e  a n  
area i n  which systems of i n t e r s e c t i n g  b a s i n s  and ranges  predominate.  

3 



F i g .  2 .  Maxwell Montes and ad ja -  
c e n t  t e r r i to r ies .  North i s  up,  
a-a fragment  o f  t h e  photographic  
map made a t  I R E  o f  t h e  
USSR Academy o f  Sc iences  on Max- 
w e l l  Montes, b - the  scheme f o r  
d e c i p h e r i n g  t h e  l i neamen t s .  The 
s e c t i o n  ex tends  1 5 0 0  km f r o m  
n o r t h  t o  s o u t h  

Venera-15 and -16  s p a c e c r a f t  

r eco rded  a l t i t u d e  r e a d i n g s  o f  

6062-6062.5 km above t h e  c e n t e r  

of  m a s s  o f  Venus; t h i s  is  11.5 

km h i g h e r  t h a n  t h e  level  which 

cor responds  t o  t h e  a v e r a g e  r a d i -  

us  o f  Venus (6051 km). I n s i d e  

Maxwell Montes t h e  s u r f a c e  re- 
l i e f  i s  de termined  by a sys t em 

o f  s u b p a r a l l e l  r anges  and 

b a s i n s  which s e p a r a t e  them 

( f i g .  2)  ; t h e s e  are .  from 3-5 

t o  1 0 - 2 0  km wide ( h e r e  and 

below measurement i s  done from 
t h e  r i d g e  of one  r ange  t o  t h e  

r i d g e  of  t h e  ne ighbor ing  r a n g e ) .  

I n d i v i d u a l  r anges  and b a s i n s  
may be fo l lowed  f o r  t e n s  or even 

s e v e r a l  hundreds o f  k i l o m e t e r s  

and t h e  e n t i r e  system ex tends  

i n  a n o r t h - n o r t h w e s t e r l y  d i r e c -  

t i o n  f o r  approximate ly  600 km. 

The course of  t h e  r anges  and 

b a s i n s  i s  a l so  nor th-nor th-  

w e s t e r l y ,  i n  accordance  w i t h  

t h e  g e n e r a l  c o u r s e  o f  t h e i r  

sys tem and t h e  mass i f  of Max- 

w e l l  Montes as a whole.  On t h e  

w e s t ,  Maxwell Montes are  bound- 

ed  by t h e  p l a i n  s u r f a c e  o f  

Lakshmi Planum which h e r e  i s  a t  
a leve l  of 6055.5-6056.5 km above t h e  c e n t e r  of m a s s  of  t h e  p l a n e t .  

On t h e  surface of  t h e  Planum w e  see arc-shaped gaping  c r a c k s  w i t h  a 

n o r t h w e s t e r l y  cour se ,  as i f  they push up a g a i n s t  t h e  s o u t h e r n  

boundary of t h e  Planum h e r e .  The l e n g t h  of  t h e s e  c r a c k s  may a t t a i n  
150-170 km and t h e i r  wid th ,  10-15 km. Apar t  from c r a c k s  on t h e  

4 



s u r f a c e  of t h e  Planum w e  can 

b see f low- l ike  bands w i t h  in -  
352 " 

c r e a s e d  s u r f a c e  r a d i o b r i g h t n e s s  

t h e s e  are  t e n s  of  k i l o m e t e r s  

long  and up t o  10-15  km wide. 
F u r t h e r  t o  t h e  w e s t  on t h e  sur- 
f a c e  o f  Lakshmi Planum s i m i l a r  
f low- l ike  bands d i v e r g e  r a d i a l -  

l y  from t h e  presumed v o l c a n i c  

C o l l e t t e  c a l d e r a  and t h e y  are 
probably  s o l i d i f i e d  f lows  o f  

b a s a l t i c  l a v a  which d i f f e r  from 

t h e  su r round ing  area by t h e i r  

i n c r e a s e d  surface roughness  

[2-4] .  

A t  t h e  boundary of Lakshmi 
Planum and t h e  Maxwell mass i f  

on  t h e  s u r f a c e  of t h e  Planum w e  

t o  t h i s  boundary and which, in -  

c r e a s i n g  i n  l e n g t h  and c l a r i t y  

toward t h e  east  as t h e  t e r r a i n  

i 67' see ranges  which are p a r a l l e l  
- 356" 

rises, go i n t o  a system o f  s u b p a r a l l e l  ranges  and s e p a r a t i n g  b a s i n s  

which are c h a r a c t e r i s t i c  o f  t h i s  mountain m a s s i f .  Along t h e  bound- 

a r y  w i t h  t h e  Planum i n  a band 60-120 km wide which forms t h e  w e s t e r n  

s l o p e  of  t h e  Maxwell mass i f ,  t h e  ranges  and s e p a r a t i n g  b a s i n s  a r e  
narrower and have a c h a r a c t e r i s t i c  w id th  of 4-8 km. These ranges  are 
u s u a l l y  more or less symmetrical .  Asymmetric r anges  w i t h  s t e e p e r  

s l o p e s  t u r n e d  toward t h e  w e s t  a r e  c h a r a c t e r i s t i c  of t h e  no r thwes te rn  
p a r t  of t h e  boundary of Maxwell Montes and t h e  Planum. Asymmetric 

r anges  w i t h  s t e e p e r  s l o p e s  turned  toward t h e  east  are  encountered  

r a r e l y  w i t h i n  t h i s  band. 
of t h e  ranges  and b a s i n s ,  t h e i r  c l e a r l y  expres sed  meandering i s  

c h a r a c t e r i s t i c ;  t h i s  c o i n c i d e s  wi th  t h e  meandering i n  t h e  f i g u r e  of  

With t h e  g e n e r a l  no r th -nor thwes te r ly  c o u r s e  

I 
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t h e  i sohypses  which o u t l i n e  t h e  wes tern  s l o p e  of t h e  M a x w e l l  mass i f .  

On t h e  whole t h i s  s t r u c t u r a l  f i g u r e  recalls a f i g u r e  of t h e  conform- 

a b l e  c r u s h i n g  of some more o r  less p l i a b l e  material .  

A t  t h e  v e r t e x  of t h e  massif  o f  Maxwell Montes t h e r e  i s  a l s o  a 
no r th -nor thwes te r ly  o r i e n t e d  band 150-220  km wide where t h e  p i c t u r e  

of ranges  and b a s i n s  i s  rougher .  The u s u a l  w id th  of  t h e  ranges  h e r e  

i s  12-20  km. Conformable c u r v a t u r e  on t h e  map i s  n o t  so c h a r a c t e r i s -  

t i c  h e r e  as it i s  i n  t h e  wes tern  band. The r anges  themselves  are 
o f t e n  asymmetr ical  w i th  s t e e p e r  s l o p e s  tu rned  toward t h e  east; 
they  are f r e q u e n t l y  broken up i n t o  segments a few t e n s  of  k i lome te r s  
long  which are s e p a r a t e d  by s h i f t  l i n e s  which r u n  p e r p e n d i c u l a r  t o  

t h e  ranges  and which a f f e c t  one o r  s e v e r a l  ne ighbor ing  r anges .  

On t h e  e a s t e r n  s l o p e  of t h e  Maxwell massif  t h e  c h a r a c t e r i s t i c  

width of  t h e  ranges  i n  t h e  gene ra l  no r th -nor thwes te r ly  system de- 

creases t o  4-10 km and t h e  l eng th  over which i n d i v i d u a l  ranges  o r  
b a s i n s  may extend i s  srcal1;usual ly  from 10-15  t o  30-40 km. A t  t h e  

ends of t h e  i n d i v i d u a l  ranges  we can  see clear s h i f t  l i n e s  which are 
t r a n s v e r s e  t o  t h e  o r i e n t a t i o n  of t h e  ranges  and which have w e s t -  
n o r t h w e s t e r l y  and n o r t h e a s t e r l y  cour ses .  This  t y p e  of t e r r a i n  i s  

observed  i n  t h e  sou the rn  p a r t  of t h e  e a s t e r n  s l o p e  of Maxwell Montes 

and t h e  n o r t h e r n  p a r t  of t h i s  s l o p e  i s  occupied by t h e  pronounced 
C l e o p a t r a  Patera (d iameter  1 0 0  km) and t h e  sur rounding  smooth r e l i e f  

zone where, from under t h e  plain-forming material  on ly  r a r e l y  do w e  
see i n d i v i d u a l  s h o r t  ranges  w i t h  a no r th -nor thwes te r ly  course. C l e -  /45 
o p a t r a  P a t e r a  has  a narrow and poorly de f ined  w a l l .  I n s i d e  t h e  100- 
k i l o m e t e r  C leopa t r a  Patera t h e r e  i s  ano the r  crater  approximately 60  

km i n  d i a m e t e r , i t s  center i s  s h i f t e d  from t h e  center of t h e  ex- 
ter ior  crater i n  t h e  nor thwes ter ly  d i r e c t i o n .  Th i s  i n t e r i o r  c r a t e r  

has  a w a l l  which i s  c l e a r l y  def ined  i n  t h e  e a s t e r n  and poor ly  d e f i n e d  

i n  t h e  wes te rn  ha lves  of  t h e  c r a t e r .  The f l o o r  of  t h e  i n t e r i o r  

crater i s  approximately 1 k m  lower t h a n  t h e  f l o o r  of  t h e  e x t e r i o r  

crater and it i n  t u r n  i s  lower than t h e  w a l l  which sur rounds  t h e  

crater  by 1 . 5  km. I n  t h e  o r i e n t a t i o n  of t h e  mountain ranges  which 
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are 150-300 km from Cleopa t r a  Patera w e  see some c o n c e n t r i c i t y  w i t h  

r e s p e c t  t o  t h i s  s t r u c t u r e .  But c l o s e  t o  it no d e v i a t i o n  from t h e  

g e n e r a l  nor th-nor thwes ter ly  course of  t h e  ranges  i s  observed and w e  

have t h e  impress ion  of a formation which i s  c l e a r l y  superimposed on 

a p r e v i o u s l y  e x i s t i n g  system of s u b p a r a l l e l  ranges  and b a s i n s .  The 

double  r i n g  s t r u c t u r e  of  Cleopat ra  Patera recalls t h e  impact  craters 
100-150 km i n  d i ame te r  which were d e t e c t e d  du r ing  t h e  a n a l y s i s  o f  

d a t a  from Venera-15 and -16,  f o r  example t h e  140-ki lometer  Clone 

crater n o r t h  of Tethus Regio [l]. 

South of Maxwel l  Montes w e  f i n d  t h e  "bay" of  Sedna P l a n i t i a  

w i t h  a s u r f a c e  l e v e l  6053-6054 km above t h e  c e n t e r  o f  m a s s .  The su r -  

f a c e  of t h i s  p l a i n  s e c t i o n  i s  complicated by meandering ranges  and 

one o f  t h e  systems o f  t h e s e  ranges a b u t s  t h e  ranges  i n  t h e  wes te rn  

p a r t  of M a x w e l l  Montes and it is  l i k e  a degene ra t e  c o n t i n u a t i o n  of 
t h e  Montes i n  t h e  p l a i n .  Along t h e  boundary of  t h i s  p l a i n  s e c t i o n  

and t h e  e a s t e r n  p a r t  of Lakshmi Planum a long  t h e  s o u t h e r n  extremes o f  

t h e  arc-shaped gaping c r a c k s  desc r ibed  above, w e  see poor ly  d e f i n e d  

rad io-a lbedo l i n e s  w i t h  a wes t -nor thwes ter ly  course.  These,  cont inuing  

t o  t h e  sou the rn  extreme of Maxwell Montes, are i n  t h e  form o f  l i n e s  

i n  which b reaks  i n  t h e  c o n t i n u i t y  of t h e  ranges  o r  f o l d  cu rves  i n  

t h e  map ar ise .  The boundary of t h e  p l a i n  and t h e  s o u t h e r n  extreme 

of  M a x w e l l  Montes i s  very  s h a r p  over  m o s t  of it - a long  t h e  escarp-  
ment a t e c t o n i c  impress ion  i s  c r e a t e d .  Only i n  i t s  e a s t e r n  p a r t  does 

p la in- forming  material beg in  t o  i r r u p t  i n  a bay shape  i n  t h e  depres-  

s i o n s  between t h e  i n d i v i d u a l  ranges;  t h i s  e v i d e n t l y  i n d i c a t e s  i t s  
youth r e l a t i v e  t o  t h e s e  s e c t i o n s  o f  t h e  b a s i n  and r ange  t e r r a i n .  

From t h e  east t h e  p l a i n  s e c t i o n  be ing  d e s c r i b e d  i s  bounded by t h e  

r anges  and b a s i n s  of  t h e  southwestern extreme of For tuna  Tessera 

(see be low) .  Here plain-forming material  a lso forms bays i n  t h e  
b a s i n  and range  t e r r a i n  and it i s  c l e a r l y  younger t h a n  t h i s  t e r r a i n .  

Along t h e  boundary and a t  some d i s t a n c e  from it toward t h e  w e s t  a 

system of  s u b p a r a l l e l  and s l i g h t l y  curved  gaping cracks up t o  s e v e r a l  

k i l o m e t e r s  w i d e  and up t o  1 0 0  km long  develops .  On t h e  s u r f a c e  of 
t h e  p l a i n  w e  observe  i n d i v i d u a l  domes up t o  1 0  km i n  diameter  and 
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a l so  groups of  them. Craters a r e  observed a t  t h e  v e r t i c e s  o f  s e v e r a l  

of them a t  t h e  l i m i t  of r e s o l u t i o n .  

North-northwest  of Maxwell Montes w e  f i n d  a t e r r a i n  w i t h  a 

complex combinat ion of smoothed s e c t i o n s  and s e c t i o n s  w i t h  rugged 

r e l i e f .  The hypsometr ic  l e v e l  of t h i s  t e r r a i n  i s  6053-6055 km above 

t h e  c e n t e r  of  m a s s .  F u r t h e r  t o  t h e  n o r t h ,  t h i s  t e r r a i n  goes i n t o  a 
p l a i n  which occupies  most of t h e  n o r t h  p o l a r  r e g i o n  above 75' n .1 .  

A t  t h e  boundary w i t h  M a x w e l l  Montes t h e  t e r r a i n  w i t h  hypsometr ic  

l e v e l  6053-6055 km has  t h e  fol lowing s t r u c t u r e .  A t  t h e  n o r t h e r n  ex- 
t r e m e  of M a x w e l l  Montes t h e r e  i s  a s e c t i o n  w i t h  a r o l l i n g - r a n g e  su r -  

f a c e  which i s  a t y p i c a l  and smoother t h a n  a t  o t h e r  s i tes  i n  t h e s e  
mountains;  however t h e  s u r f a c e  a l t i t u d e s  i n  t h i s  s e c t i o n  (6058-6060 

km) show unambiguously t h a t  it i s  p a r t  of  t h e  m a s s i f  of  Maxwell 
Montes. This  s e c t i o n  has  s u f f i c i e n t l y  s h a r p  and l i n e a r  boundar ies  

w i t h  t h e  systems of s u b p a r a l l e l  ranges and b a s i n s  which, as they  a b u t  

i t ,  bend o r  form amorphous groups. The n o r t h e r n  boundary o f  t h i s  
s e c t i o n  (it i s  t h e  no r the rn  boundary of  Maxwell Montes) i s  a lso very 

clear and it has  t h e  form of a band w i t h  e a s t - n o r t h e a s t e r l y  cour se  

t o  which systems of s u b p a r a l l e l  conformably curved ranges  and b a s i n s  

on t h e  o r d e r  of 5 km wide approach a t  a c u t e  a n g l e s .  At the j u n c t i o n s  
w i t h  t h i s  boundary t h e s e  ranges  and b a s i n s  have a n  e a s t - n o r t h e a s t e r -  

l y  cour se ;  w i t h  i n c r e a s i n g  d i s t a n c e  from t h e  boundary they  g r a d u a l l y  

change t h e i r  o r i e n t a t i o n  t o  n o r t h e r l y  and even t o  no r thwes te r ly  and 

they  are set  i n  a system of ex tens ive  s u b p a r a l l e l  b a s i n s  and ranges  

w i t h  a n  e a s t - n o r t h e a s t e r l y  course.  S e v e r a l  gaping c r a c k s  w i t h  a 

w e s t e r l y  c o u r s e  pas s  through t h e  n o r t h e r n  extreme o f  Maxwell Montes 

and t h e  a d j a c e n t  area of  ranges and b a s i n s  w i t h  changing o r i e n t a t i o n ;  

they  are  wider  (up t o  4-6 km) a t  t h e i r  s o u t h e a s t e r n  extremes and 

t h e y  become narrower toward t h e  n o r t h e a s t .  

/46 

North of C leopa t r a  Patera t h e  band of t e r r a i n  w i t h  very  rugged 

b a s i n  and range  r e l i e f  broadens t o  approximately 2000  km and t h e  su r -  

f a c e  a l t i t u d e s  dec rease  t o  6054-6057 above t h e  c e n t e r  o f  m a s s  o f  t h e  

p l a n e t .  This  r e g i o n  i s  n o t  p a r t  of Maxwell Montes, b u t  i s  t h e  wes te rn  
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p a r t  o f  For tuna  Tessera. Systems o f  s u b p a r a l l e l  ranges  and b a s i n s  

w i t h  c h a r a c t e r i s t i c  wid th  of t h e  r anges  5-20 km de te rmine  t h e  charac-  

t e r  of  t h e  t e r r a i n ,  a s  i n  Maxwell Montes, b u t  i n  comparison w i t h  Max- 

w e l l  Montes t h e  ranges  and bas ins  themselves  undergo some changes.  

T h e i r  g e n e r a l  o r i e n t a t i o n  approaches mer id iona l  and i n  t h e  s t r u c t u r e  

of t h e  ranges  t h e i r  s e p a r a t i o n  i n t o  segments u s u a l l y  a few t e n s  o f  

k i l o m e t e r s  l ong  becomes more pronounced; t h e  boundar ies  between t h e  

segments are  t r a n s v e r s e  t o  t h e  ranges of  t h e  l i n e s  of s h i f t  a t  t h e  

west-northwest  and n o r t h e a s t  compass p o i n t s .  These l i n e s  o f  s h i f t  

c l e a r l y  s p l i t  t h e  s t r u c t u r a l  p i c t u r e  of  s u b p a r a l l e l  ranges  and b a s i n s  

which i s  more r e c e n t  t han  they  are. Between t h e  l i n e s  of  s h i f t  a t  
t h e  nor thwes t  and n o r t h e a s t  compass p o i n t s  it w a s  n o t  p o s s i b l e  t o  
e s t a b l i s h  a g e  r e l a t i o n s ,  ev iden t ly  because  they  w e r e  t h e  s a m e  a g e  

( f i g .  3 ) .  

F u r t h e r  t o  t h e  east  of  t h e  band, t h e  very  rugged t e r r a i n  b e i n g  

d e s c r i b e d  narrows t o  1 0 0 0  km and t h e n  t o  s e v e r a l  hundred k i l o m e t e r s  

and t h e  hypsometr ic  l e v e l  i n s i d e  it i s  reduced t o  6052-6053 km 

above t h e  c e n t e r  o f  m a s s .  H e r e  t h e  s u r f a c e  r e l i e f  i s  d e f i n e d  by 

systems of i n t e r s e c t i n g  ranges  and b a s i n s  which are as w i d e  as  t h o s e  

i n  Maxwell Montes (5-20 km) b u t  t h e  l e n g t h  of which, because of 
p a r t i a l  i n t e r s e c t i o n s  which d i s t u r b  c o n t i n u i t y  i n  one form o r  a n o t h e r ,  

u s u a l l y  does n o t  exceed a few t e n s  o f  k i l o m e t e r s ;  on ly  r a r e l y  may t h e  

i n d i v i d u a l  ranges  b e  fol lowed f o r  1 0 0  km or  t h e  b a s i n s  f o r  150 km. 

Two d i r e c t i o n s  predominate  i n  the  sys tem o f  i n t e r s e c t i n g  r anges  and 

b a s i n s  - t h e  nor thwes t  and n o r t h e a s t .  The a n g l e s  o f  i n t e r s e c t i o n  of  

t h e  r anges  and b a s i n s  i n  t h e s e  two c h a r a c t e r i s t i c  d i r e c t i o n s  a re  
s o m e t i m e s  close t o  90 '  (or thogonal  s t r u c t u r a l  p i c t u r e ) ,  b u t  more f r e -  

q u e n t l y  they  are  cons ide rab ly  l e s s  t h a n  90 '  and u s u a l l y  l i e  i n  t h e  

r ange  45-75' ( d i a g o n a l  or chevron s t r u c t u r a l  p i c t u r e ) .  I n  p l a c e s  t h e  

forms o f  t h e  no r thwes te rn  o r i e n t a t i o n  s p l i t  t h e  forms o f  t h e  nor th-  

e a s t e r n  o r i e n t a t i o n  and i n  p l aces  t h e y  are s p l i t  by t h e  l a t t e r .  On 

t h e  whole bokh d i r e c t i o n s  a re  equal  mutua l ly  s p l i t  d i r e c t i o n s .  Some- 

t i m e s  t h e  combinat ions o f  ranges and b a s i n s  form r i n g  o r  r e t i c u l a t e  

s t r u c t u r e s .  The t y p e  of  t e r r a i n  described, i n  which systems o f  
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F i g .  3 .  The c e n t r a l  p a r t  of For- 
tuna  Tesse ra .  North i s  up. a-frag- 
ment from a photomosaic m a d e  a t  
GEOKhI of  t h e  USSR Academy of  Sci- 
ences ,  b-scheme for  dec iphe r ing  

i n t e r s e c t i n g  ranges  and b a s i n s  / 4 8  

develop,  i s  g i v e n  t h e  b r i e f  
conven t iona l  d e s i g n a t i o n  ' 'par- 

q u e t "  because of  t h e  c h a r a c t e r  

of  i t s  s t r u c t u r a l  p i c t u r e  [2 ,  

3 1 .  The t r a n s i t i o n  from sys-  

t e m s  o f  s u b p a r a l l e l  ranges  and 

b a s i n s  which are s e p a r a t e d  by 

p a r a l l e l  l i n e s  of s h i f t  charac-  

t e r i s t i c  of t h e  wes te rn  p a r t  

o f  Fortuna Tessera t o  d i agona l  

and o r thogona l  systems of  
i n t e r s e c t i n g  ranges  and b a s i n s  

i n  i t s  c e n t r a l - p a r t  i s  g r a d u a l .  

- 

- /50 

I n s i d e  t h e  r e g i o n  of  or- 
thogonallyrsand d i a g o n a l l y  

i n t e r s e c t i n g  ranges  and b a s i n s ,  

i n d i v i d u a l  s e c t i o n s  wi th  leng-  

thened  form develop (up t o  100- 

200  km i n  l e n g t h ) .  H e r e  t h e  
s u r f a c e  i s  t h a t  of  a p l a i n  and 

from benea th  t h e  p la in- forming  

mater ia l  i n d i v i d u a l  ranges 

which c o n t i n u e  from t h e  s u r -  

rounding i n t e r s e c t e d  t e r r a i n  

pas s .  I n  t h e s e  s e c t i o n s  
t h e r e  are o f t e n L  domes 5-10 km 

i n  diameter; s o m e t i m e s  t h e r e  

a re  b a r e l y  v i s i b l e  craters  a t  
t h e i r  v e r t i c e s .  

This  p a r t  of For tuna  T e s -  

sera i s  bounded on t h e  n o r t h  by 

a p l a i n  which i s  a p a r t  of t h e  
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t h e  l ineaments .  The s e c t i o n  extends broad n o r t h  p o l a r  p l a i n .  A t  
1 5 0 0  km from n o r t h  t o  sou th  t h e  p o i n t  of contact t h e  p l a i n -  

forming m a t e r i a l  e n t e r s  t h e  

d e p r e s s i o n  between t h e  ranges ;  t h i s  i n d i c a t e s  i t s  r e l a t i v e  youth  as 
compared t o  t h e  age  of t h e  t e r r a i n  of i n t e r s e c t i n g  ranges  and b a s i n s .  

On t h e  s o u t h  i n  t h e  band of l o n g i t u d e s  30-40' e.1. a p e c u l i a r  

terrain, i n  which t h e  s p o t s  and bands of t h e  i n t e r s e c t i n g  ranges  and 

b a s i n s  (as a r u l e ,  narrower t h a n  i n  t h e  t y p e  of t e r r a i n  d e s c r i b e d  

above) a l t e r n a t e  w i t h  s e c t i o n s  of t h e  p l a i n  type ,  i n  which t h e  sur -  

f a c e  is  s o m e t i m e s  complicated only by rare r i d g e s  and domes and i s  
s o m e t i m e s  "wrinkled" i n t o  a system of t h i n  s u b p a r a l l e l  and i n t e r -  

s e c t i n g  ranges  and b a s i n s ,  a b u t  t h e  r e g i o n  i n  which i n t e r s e c t i n g  

ranges  and b a s i n s  develop. Between t h e s e  wr inkled  s e c t i o n s  and t h e  
systems of i n t e r s e c t i n g  ranges  and b a s i n s  i n  t h e  c e n t r a l  p a r t  of 

For tuna  Tessera t h e r e  are gradual  s h i f t s  i n  p l a c e s .  I t  is  p o s s i b l e  

t h a t  t h i s  area which i s  ad jacent  on t h e  s o u t h  shou ld  n o t  be  s e p a r a t e d  

from t h e  "pa rque t "  i n  t h e  c e n t r a l  p a r t  of For tuna  Tessera, b u t  should  

be  s e e n  as a v a r i a t i o n  of  i t .  

F u r t h e r  t o  t h e  east  t h e  s y s t e m s  of i n t e r s e c t i n g  ranges  and 

b a s i n s  of Fortuna Tessera are bounded on t h e  s o u t h  by a p l a i n ,  t h e  

s u r f a c e  of which i s  complicated by poor ly  d e f i n e d  rounded s t r u c t u r e s  

from 20 t o  70 km i n  d iameter ,  r i dges  and s m a l l  (5-10 km i n  d i ame te r )  

domes. The t r a n s i t i o n  from t h e  r eg ion  i n  which t h e  ranges  and b a s i n s  

deve lop  t o  t h e  p l a i n  i s  g r a d u a l ,  t h e  wid th  of t h e  ranges  and b a s i n s  

d e c r e a s e s  and they  g r a d u a l l y  go i n t o  a system of c r a c k s  which 

s e p a r a t e  t h i s  p l a i n  i n t o  a narrow boundary band. Ev iden t ly ,  h e r e  t h e  

p l a i n  i s  o l d e r  t h a n  t h e  pa rque t  ( f i g .  4). 

A t  t h e  e a s t e r n  extreme of Fortuna Tessera, which i s  s imul tane-  

o u s l y  t h e  e a s t e r n  extreme of I s h t a r  Terra, on  t h e  whole t h e  width of 

t h e  band i n  which ranges and bas ins  develop d e c r e a s e s  t o  600-400 km. 

Here, a long  wi th  t h e  above-described systems of d i a g o n a l l y  i n t e r s e c t -  

i n g  ranges  and b a s i n s ,  i n  p l a c e s  t h e r e  are systems o f  e x t e n s i v e  
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F i g .  4 .  The n o r t h e a s t e r n  extreme 
of For tuna  Tessera. North i s  up. 

s u b p a r a l l e l  mer id iona l ly  o r i -  

en t ed  and f r e q u e n t l y  asymmetri- 

c a l  ( t h e  e a s t e r n  edge is  s t e e p e r  

t h a n  t h e  wes te rn )  ranges  and 
b a s i n s  which s e p a r a t e  them; 

t h e s e  are s i m i l a r  t o  t h e  ranges  

and b a s i n s  i n  t h e  w e s t e r n  p a r t  
of For tuna  Tessera .  S e c t i o n s  
i n  which p l a i n  t e r r a i n  develops 

s e p a r a t e  zones i n  which ranges  

and b a s i n s  develop a t  ind iv idu -  

a l  p o i n t s .  These i n t r a p a r q u e t  
p l a i n  s e c t i o n s  are s i m i l a r  t o  
t h e  bays i n  t h e  more e x t e n s i v e  

p l a i n s  which surround For tuna  

Tessera. This  i n g r e s s i o n  con- 

t a c t  i n d i c a t e s  t h e  r e l a t i v e  
youth of t h e  plain-forming 

material .  But t h i s  i s  t r u e  

only  f o r  some of t h e  plain-form- 

i n g  m a t e r i a l  i n  t h i s  zone. I n  

t h e  p l a i n  which is  a d j a c e n t  t o  
t h e  n o r t h  w e  see a band of 

r i d g e s  which ex tends  i n  t h e  

mer id iona l  d i r e c t i o n ;  t h i s  i s  

e v i d e n t l y  s p l i t  by t h e  pa rque t  

zone and i s  a l so  e v i d e n t l y  

o l d e r  t h a n  t h e  l a t t e r .  I t  i s  

clear  t h a t  h e r e  a s i g n i f i c a n t  

p a r t  o f  t h e  n o r t h e r n  p l a i n  i s  
o l d e r  t h a n  t h e  p a r q u e t ,  b u t  

a long  t h e  p o i n t s  o f  c o n t a c t  

younger plain-forming material  
develops;  t h i s  forms t h e  in -  

g r e s s i o n  r e l a t i o n s  observed.  
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a-fragment from t h e  photomosaic Di scuss ion  
made a t  GEOKhI of t h e  USSR Academy 
of Sc iences ,  b-scheme f o r  dec i -  
phe r ing  t h e  l ineaments .  The 
s e c t i o n  ex tends  1 3 0 0  km from 
n o r t h  t o  sou th  

I t  fo l lows  from t h e  de- 

s c r i p t i o n  p r e s e n t e d  i n  t h e  pre-  

v ious  s e c t i o n  t h a t  a band w i t h  

very  rugged re l ief  ex tends  from 

Maxwell Montes t o  t h e  n o r t h e a s t e r n  extreme of I s h t a r  Terra. Th i s  i s  

comprised of systems of s u b p a r a l l e l  and i n t e r s e c t i n g  ranges  and ba- 

s i n s  and it i s  e l e v a t e d  wi th  respect t o  t h e  p l a i n  t e r r a i n  a d j a c e n t  t o  

it i n  almost a l l  d i r e c t i o n s .  This ruggedness of  r e l i e f  i s  e v i d e n t l y  / 5 1  

a r e s u l t  of t e c t o n i c  deformations,  as i n d i c a t e d  by t h e  angular - f rag-  

mentary c h a r a c t e r  of t h e  o u t l i n e s  o f  many of  t h e  ranges  and by numer- 

ous cases of s h i f t s  and i n t e r s e c t i o n s  of some forms by o t h e r s .  The 

s u b p a r a l l e l  ranges i n  Maxwell Montes and i n  t h e  wes te rn  and e a s t e r n  

extremes of Fortuna Tessera are  s imi l a r  i n  e x t e r n a l  appearance t o  
ove r tu rned  l i n e a r  f o l d s  or t e c t o n i c  p l a t e s  of t h e  u p t h r u s t - o v e r t h r u s t  

t ype .  W e  have no s u f f i c i e n t  bases  upon which t o  make a reasoned  

c h o i c e  be tween f o l d i n g  o r  d i s j u n c t i v e  mechanisms f o r  t h e  format ion  of 

t h e s e  ranges .  W e  n o t e  only  t h a t  t h e  meandering c h a r a c t e r  o f  t h e  o r i -  
e n t a t i o n  of t h e  system of ranges i n  t h e  wes te rn  p a r t  of M a x w e l l  Montes 

shown on  t h e  map i s  e v i d e n t l y  c h a r a c t e r i s t i c  of f o l d i n g  format ion  and 

t h e  more l i n e a r  o r  a n g u l a r  appearance of  t h e  ranges  and segments of 
them i n  t h e  o t h e r  p a r t s  of Maxwell Montes and i n s i d e  For tuna  Tessera 
i s  e v i d e n t l y  m o r e  c h a r a c t e r i s t i c  of d i s j u n c t i v e  t e c t o n i c  p l a t e s .  I n  

[l-4,7] proof s  were adduced of t h e  extremely l o w  rates of  exogenous 

e r o s i o n  and d e p o s i t i o n  on Venus. T h i s  means t h a t  i n  t h e  zone of t h e  

Venera-15 and -16  photographs w e  see t h e  f i r s t  p r a c t i c a l l y  u n d i s t o r t e d  

exogenous p rocesses  i n  t h e  re l ief  of t e c t o n i c ,  v o l c a n i c  or meteorite- 
impact o r i g i n .  I t  fo l lows  from t h i s  t h a t  w i t h i n  t h e  band d e s c r i b e d  

t h e  r e l i e f  of  t h e  ranges and bas ins  i s  p r imary - t ec ton ic  and t h a t  t h e  

ranges  and s e p a r a t i n g  b a s i n s  themselves w e r e  formed by deformat ions  

a t  t h e  s u r f a c e  or almost a t  t h e  s u r f a c e ;  t h i s  d i s t i n g u i s h e s  them, f o r  

example, from f o l d  format ions  observed on t h e  e a r t h ' s  s u r f a c e ;  t h e s e  

w e r e  formed deep i n s i d e  t h e  earth and only  l a t e r  w e r e  b rought  t o  t h e  

s u r f a c e  by e r o s i o n .  The s u r f a c e  c h a r a c t e r  of  t h e  deformat ions  must 

- 
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e v i d e n t l y  promote t h e  development of d i s j u n c t i v e  deformat ions  more 
than  f o l d i n g  ones .  

The submer id iona l  o r i e n t a t i o n  of t h e  systems of s u b p a r a l l e l  

ranges  and b a s i n s  i n  Maxwell Montes and For tuna  Tesse ra  e v i d e n t l y  

i n d i c a t e s  t h a t  a t  t h e  moment of  t h e i r  format ion  t h e  major a x i s  o f  

stresses w a s  o r i e n t e d  h o r i z o n t a l l y  i n  t h e  s u b l a t i t u d i n a l  d i r e c t i o n .  

The s y s t e m s  of mutual ly  i n t e r s e c t i n g  ranges  and b a s i n s  wi th  nor th-  

w e s t e r l y  and n o r t h e a s t e r l y  courses  which develop e x t e n s i v e l y  i n  For- 

tuna  Tessera and which i n t e r s e c t  each o t h e r  w i thou t  any c lear  age  

p r e f e r e n c e  of one d i r e c t i o n  over  t h e  o t h e r  are  s u r f a c e  combined 

f r a c t u r e  phenomena. An a n a l y s i s  o f  t h e  o r i e n t a t i o n  of t h e  stress 
e l l i p s e s  i n  t h i s  r e g i o n  shows t h a t  t h e  major a x i s  of stresses d u r i n g  

t h e  format ion  of t h e s e  s t r u c t u r e s  was a l so  o r i e n t e d  h o r i z o n t a l l y ,  
p r i m a r i l y  i n  t h e  s u b l a t i t u d i n a l  d i r e c t i o n .  The h o r i z o n t a l  sub- 

l a t i t u d i n a l  o r i e n t a t i o n  of t h e  mafor a x i s  of  stresses e v i d e n t l y  a l s o  

arose d u r i n g  t h e  format ion  of gaping wr inkle-cracks  which a r e  un- 

doubtedly s t r e t c h  c r a c k s  on t h e  s u r f a c e  of Lakshmi Planum w e s t  o f  
M a x w e l l  Montes and a t  t h e  nor thern  extreme of Maxwell Montes. The 

s u b l a t i t u d i n a l  s h i f t  zones which  ex tend  from t h e  sou the rn  extremes 

of t h e s e  gaping crack-wr inkles  t o  t h e  boundary of M a x w e l l  Montes w i t h  

t h e  p l a i n  s e c t i o n  a d j a c e n t  t o  t h e  s o u t h  and a long  t h e  n o r t h e r n  bound- 

a r y  of Maxwell Montes are ev iden t ly  zones of  s h e a r  deformat ions  w i t h  

p r i m a r i l y  h o r i z o n t a l  s h i f t s  i n  t h e  s u b l a t i t u d i n a l  d i r e c t i o n .  F i n a l l y ,  

i n s i d e  t h e  band of t e c t o n i c  ranges  and b a s i n s  d e s c r i b e d  t h e  o r i e n t a -  

t i o n  of t h e  major stresses d i f f e r e d  i n  p l a c e s  from s u b l a t i t u d i n a l ,  

b u t  even so t h e  s h a r p  predominance of s u b l a t i t u d i n a l  stresses d i r e c t e d  

a long  t h e  long  a x i s  of t h e  o r i e n t a t i o n  band i s  e v i d e n t  h e r e .  

W e  w i l l  examine t h e  p o s i t i o n  of t h i s  band of t e c t o n i c  deforma- 

I ts  wes te rn  p a r t ,  Maxwel l  Montes, t i o n s  on  a broader  r e g i o n a l  map. 

comprises  s o m e  of t h e  components of  t h e  mountainous area around 

Lakshmi Planum. This  surrounding a r e a  i n c l u d e s  Akna Montes i n  t h e  

nor thwes t ,  F r e y j a  Montes i n  t h e  n o r t h  and n o r t h e a s t ,  Maxwell Montes 

i n  t h e  east and t h e  p l a t e a u s  of V e s t a  Rupes i n  t h e  s o u t h .  I n  a l l  of 
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t h e s e  s t r u c t u r e s  a t  t h e  boundary wi th  Lakshmi Planum, systems of 

ranges  and b a s i n s  s u b p a r a l l e l  t o  t h i s  boundary develop; w i t h  i n -  

c r e a s i n g  d i s t a n c e  from t h e  Planum t h e  c h a r a c t e r  of t h e  t e r r a i n  gradu- 

a l l y  (Akna, F r e y j a  and Maxwell Montes) or a b r u p t l y  ( V e s t a  Rupes) 

changes and t h e  e x t e r i o r  p a r t s  of t h e  mountainous frame of Lakshmi - / 5 2  
are r e p r e s e n t e d  by systems of  i n t e r s e c t i n g  ranges  and b a s i n s  of t h e  

p a r q u e t  t ype .  I n  a l l  of t h e s e  s t r u c t u r e s ,  t h e  major axes  of stress 

which a r o s e  dur ing  t h e  format ion  of t h e s e  r e l i e f - f o r m i n g  deformat ions  

are r a d i a l  w i t h  r e s p e c t  t o  Lakshmi Planum. W e  recal l  t h a t  Lakshmi 

Planum i s  a zone i n  which l a r g e - s c a l e  vulcanism, probably of t h e  

b a s a l t i c  t ype ,  i s  mani fes ted ;  t h i s  i n v o l v e s  t h e  development of t h e  

l a r g e  C o l l e t t e  and Sacajawea calderas and r a d i a l  systems of p l a i n -  

forming l a v a  f lows around them.  

The fo rego ing  p rov ides  a b a s i s  f o r  us t o  propose a hypo thes i s  

which e x p l a i n s  t h e  o r i g i n  of t h e  band of t e c t o n i c  ranges and b a s i n s  

i n  Maxwell Montes and Fortuna Tessera  as one of t h e  components of 
t h e  s t r u c t u r e  of Lakshmi Planum and i t s  mountainous frame, i .e .  t h e  

o r i g i n  of almost t h e  e n t i r e  s t r u c t u r e  of one of t h e  t w o  l a r g e s t  p l a -  
t e a u  r e g i o n s  on Venus - I s h t a r  Ter ra .  The motive force f o r  t h e  for- 
mation of t h i s  e n t i r e  s t r u c t u r e  is a l a r g e  a n a b a t i c  flow i n  t h e  

mant le  (as thenosphere)  of  Venus; t h i s  i s  probably t h e  a n a b a t i c  p a r t  

o f  t h e  l a r g e  convec t ive  c e l l  under Lakshmi Planum. The p l u t o n i c  h e a t  
i n t r o d u c e d  by it i s  t h e  reason  f o r  t h e  l a r g e - s c a l e  b a s a l t i c  vulcanism 

of Lakshmi Planum and du r ing  u p l i f t  t h i s  a n a b a t i c  flow i t s e l f  

" sp reads"  t o  t h e  s i d e s ,  caus ing  h o r i z o n t a l  stresses i n  t h e  c r u s t  

which are  r a d i a l  w i th  r e s p e c t  t o  Lakshmi Planum. These stresses l e a d  

t o  t h e  format ion  of f o l d i n g  deformations or  systems of t e c t o n i c  

p l a t e s  as t h e  c r u s t a l  m a t e r i a l  i s  heaped u p i t h i s  leads t o  t h e  forma- 

t i o n  of mountains.  The s p r e a d  of t h e  h y p o t h e t i c a l  a n a b a t i c  flow i n  

t h e  form of branches d i v e r g i n g  i n  d i f f e r e n t  d i r e c t i o n s  occur s  w i t h  

v a r i o u s  i n t e n s i t i e s  and t h i s  l eads  t o  v a r i o u s  degrees  of d e f i n i t i o n  

o f  i n d i v i d u a l  components of t h e  mountainous frame formed. The 

maximum sp read  of t h e  a n a b a t i c  flow t o  t h e  east  l e d  t o  t h e  format ion  

of t h e  h i g h e s t  among t h e  mountains around Lakshmi - Maxwell Montes 
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and t h e  m o s t  e x t e n s i v e  t r a i n  of  e x t e r i o r  deformat ions  - For tuna  

Tessera. Perhaps t h e  A t a l a n t a  P l a n i t i a  d e p r e s s i o n  east  of I s h t a r  

T e r r a  i s  a p l a c e  i n  which t h i s  most powerful branch of  t h e  flow is  
submerged i n  t h e  i n t e r i o r  of t h e  p l a n e t .  When a h o r i z o n t a l l y  spread-  

i n g  f l o w  i n t e r a c t s  w i th  a more r i g i d  c r u s t  ( l i t h o s p h e r e ) ,  bo th  com-  
p r e s s i o n  and s t r e t c h i n g  may occur;  t h i s  i s  determined by t h e  f a c t  

t h a t  t h e  motion of t h e  flow under t h e  deformed s e c t i o n  i s  e i t h e r  

d e c e l e r a t e d  o r  a c c e l e r a t e d  ( t h i s  i n  t u r n  i s  c o n t r o l l e d  by t h e  hydro- 

dynamics of  t h e  a s thenosphe r i c  flows) o r  by t h e  f a c t  t h a t  t h e  e f -  

f e c t i v e n e s s  of t r a n s m i t t i n g  stresses ( f r i c t i o n )  from t h e  flow t o  t h e  

l i t h o s p h e r e  dec reases  o r  i n c r e a s e s .  

Within t h e  c o n t e x t  of t h e  proposed hypo thes i s ,  Maxwell Montes 
(and t h e  o t h e r  mountains a t  Lakshmi's boundar ies )  comprise  t h e  m o s t  
a c t i v e  p a r t  of t h e  deformation band ( f o l d s  o r  t e c t o n i c  p l a t e s )  be ing  
formed above t h e  sp read ing  branch of t h e  flow. H e r e  t h e  accumulat ion 

of c r u s t a l  material occurs  and t h e  h i g h e s t  mountains form by t h e  ac- 
cumulat ion of c r u s t a l  material  which i s  l i g h t e r  t h a n  t h e  mater ia l  of 

t h e  unde r ly ing  mantle  and a lso perhaps by t h e  dynamic maintenance of 
t h i s  accumulat ion by t h e  moving f l o w .  This  deformat ion  band grows 

from t h e  edges t o  t h e  c e n t e r  i n  t h e  s a m e  way a s  ice  gorges grow i n  a n  
ice  f low on a r i v e r  n e a r  o b s t a c l e s  - i n  t h e  d i r e c t i o n  o p p o s i t e  t o  t h e  

d i r e c t i o n  of t h e  flow. This  f e a t u r e  of  t h e  fo rma t ion  of mountains i n  

t h e  mountainous area around Lakshmi  makes it p o s s i b l e  f o r  us t o  t e r m  
t h i s  p rocess  " s p o t  o rogenes i s " .  During t h e  " a c c r e t i o n "  of t h e  n e x t  

deformat ion  s e c t i o n  from t h e  i n t e r i o r  ( t u r n e d  toward t h e  center of 

t h e  a n a b a t i c  f low) side of t h e  component of t h e  su r round ing  area 
which i s  be ing  formed, prev ious ly  formed s e c t i o n s  undergo less dynamic 

p rocesses  o r  they  s t o p  completely and t h e  a l t i t u d e  of t h i s  s i d e  de- 

creases, a l though i t  does a t t a i n  t h e  l e v e l  t y p i c a l  of undeformed re- 
g ions  ( p l a i n s ) .  Here, stresses t r a n s m i t t e d  t o  t h e  l i t h o s p h e r e  by a 
flow moving from below l e a d  t o  t h e  format ion  of systems of i n t e r s e c t -  

i n g  ranges  and b a s i n s  - parque t  - as a r e s u l t  of t h e  conve r s ion  of 
p r e v i o u s l y  formed systems of s u b p a r a l l e l  ranges  and b a s i n s  and i n  

p l a c e s  because of t h e  deformation of p r e v i o u s l y  undeformed sec t ions .  
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W e  c o n s i d e r  t h a t  t h e  c h a r a c t e r  of t h e  t e c t o n i c  development of a /53 - 
p l a n e t  depends on t h e  mechanism which predominates i n  c a r r y i n g  h e a t  

from t h e  i n t e r i o r  t o  t h e  s u r f a c e  i n  t h e  g iven  p l a n e t  (see, f o r  example, 

[ 8 ] ) .  W e  w i l l  examine three extreme c o n d i t i o n s :  1) t h e  convec t ive  

t r a n s p o r t  of h e a t  through t h e  l i t h o s p h e r e ;  2 )  t h e  t r a n s p o r t  of h e a t  

p r i m a r i l y  i n  sp read ing  zones; 3 )  t h e  t r a n s p o r t  of h e a t  through "ho t  

s p o t s " .  The f i r s t  case i s  t y p i c a l  of t h e  modern moon and t h e  second 

and t o  some degree  t h e  t h i r d  a re  t y p i c a l  of t h e  modern e a r t h .  From 
t h e  r e s u l t s  of our  a n a l y s i s  and data p r e s e n t e d  i n  [ 2 - 4 1 ,  i n  o u r  op in i -  

on it fo l lows  t h a t  t h e  mechanism of h e a t  t r a n s p o r t  by " h o t  s p o t s "  i s  

m o s t  character is t ic  of Venus. 
l a r g e  ones such  a s  t h e  h e a t  sou rce  under Lakshmi Planum, t o  interme- 

d i a t e  ones of t h e  ovoid t y p e , t o  s m a l l ,  morphologica l ly  expressed  ones 

i n  t h e  form of t h e  numerous domes which d o t  t h e  p l a i n s  of Venus. 

These  h o t  s p o t s  vary i n  s i z e  f r o m  very  
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